Characterization of a ligand-receptor binding event using receptor-dependent four-dimensional quantitative structure-activity relationship analysis.
Receptor-dependent four-dimensional quantitative structure-activity relationship (RD-4D-QSAR) analysis is used to map the ligand-receptor binding event characteristic of a set of 47 glucose analogue inhibitors of glycogen phosphorylase (GPb). Specifically, the geometric and energetic binding profiles are constructed, conformational changes are determined, and conformational couplings among structural units are identified for the composite set of ligand-receptor complexes. A pruned ligand-receptor model is used to estimate ligand-receptor thermodynamics. Rather than explicitly handling the large amount of structural data generated from each of the pruned ligand-receptor models, these complexes were divided into three subregions. The subregions consist of a "functional" region, the smallest region providing definitive information about inhibitor binding, and two "allosteric" regions that surround the "functional" region and are based on distances from the center of the catalytic site. Maximum information on inhibitor binding and/or inhibitor-receptor conformational changes is extracted from each of these subregions. The key sites for inhibitor binding and conformational changes in GPb are presented as grid cell occupancy descriptors (GCODs), which can be both numerically and graphically represented. An induced conformational change in both the inhibitor and the binding site of GPb occurs in a distinct manner for each complex. The inter-relationships (correlations) between GCODs from different regions are identified and probed. Such correlations validate the ligand-receptor interactions identified from the "functional" region. A long-range network of conformational associations involving ligands and the receptor is also found by exploring correlations among the GCODs for the set of inhibitors.